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by the addition to the steel of a small proportion of nickel
or of chromium, i.e., between 0*5 and 1*0 per cent, of
either element. This proportion is quite enough to pro-
duce distinctly superior notched bar values, and, what
is more, to enable them to be obtained with greater
regularity. Strictly speaking, the addition of the nickel
and the chromium lifts the steel out of the category of
plain carbon steels, but the proportion of nickel is so much
lower than is ever put into the true alloy steels, that it
can hardly be considered sufficient to warrant an altera-
tion in the customary denomination of the carbon steels.

In the chapter on alloy steels, the " soundness " of the
steels, or the freedom with which they can be manufactured
without surface cracks and flaws, is discussed (see p. 205).
It is pointed out there, that one of the factors which
profoundly influence the soundness of the alloy steels is
the ease with which they harden in the air. No such
influence is at work during the casting and the forging
of the plain carbon steels, with the result that the
production of these steels in a comparatively sound state
is a distinctly easier process. Theoretically, it should be
comparatively easy to manufacture plain carbon steels
without surface flaws and defects, and if the same amount
of attention were paid to these steels as is given to the
alloy steels during their production, this desirable result
would be obtained. This matter is, however, of only
indirect Interest to the engineer, though of very direct
importance to the metallurgist, since the former is not
entitled to any anxiety on the score of the soundness of
the surface of the carbon steels he is using.

Mention was made earlier in this chapter of the
variations which occur in the chemical composition of
carbon steels. It was stated there that the two elements
which are not wanted, but which are always present, in
steel, are sulphur and phosphorus. The influence of these
two elements upon the quality of the steel is very well
worth close investigation, as many misconceptions appear
to exist.
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